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PRESERVATIVF rnMPQSITIQN 
TECHNICAL FfFin 

The present invention concerns stable emulsions particularly useful 
or p eserv,ng ti.ber. and for the treatment of other substrates The 

ZT T ''-'^'--^ ^^-^ -'-ons L t 

us for manufacturing the emulsions. More particularly, the p esent 
'HventTon concerns stable emulsions of oil and water where the oil J 
a petroleum oil. or hi,h temperature creosote, for e.mp e " 
emulsif -noT' ^^^^ ^^^^'^ -"'s<ons involves 

il ""^'^'^"^ shear 

aneous , .th the brin.ln. together of t.e prepared .ater a.d oil 

::^rc:ri~;;e— ^ 

BACKGROUND .AS" 

tta art. Ore co.po„t,on for „r„ervl„, „oc. In use f„ 
"rs „ec„te. as e„.e.ce» an E„,„s, Patent No. zu . , 
-e. to Becker Serle ,„ ,6a,. Creosote nes ™,„„ ,ee„ 
r =er.e .00. end faSr.c. .„t ,s a,so utilised In t„. f e,.s o eV ,„e 
er„„. .,.s, ,ne„,cels. oerta b,e«, .n. -uels. „„»e.,r the- 
re: " ~'- »e s :„ e 
Itself, end hendlm, .rtlcle, Ma h.ve tee, coated or treated .vtn If 

in addition, other oils such as petroleum oil and vegetable oil 
o. t_,.es ..xed «1th one or ™.re biologicall, active ingre ie ,ha 'been 
^sed ,n preserving «ood and related substances 

.r.J!LTT"T " ^'■^^^^^^ °" ^or 

01! 'V'' ^"'^'""^ *^ose of heating 

" u -T' -ci unacceptable oil,. 

Thel^ . H ' °" treated substance 

T se ,sadvantages 11.lt the use of oils, and creosote 1n partic to ' 

oT,::::::::* " ^""^ -"^^^^ — -p-e 

con,pr1sro,M ''"f" ' *° '""^^^'^ ^ Preservative composition 

t.T:: " ~ - - -norates 
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The present Invention's directed to stable emulsions containing 
producing an unpleasant odour, having excess .otenrial 

=::2S:~=:=-:r^;ZZ^ 

with creosote treated products. Despite extens gently there 

.oHd to understand .ow t.esa ^^^^^IJ^^^^^^^rC^^ - 
have been few advances in producing a commercia. y acceptao 
or creosote based preservative composition^ ,.,Ma Ptv Ltd filed on 6 
Australian Patent 514897 to Koppers Austra.'a Pty Ltd. n i e 

:=r.;:-::r;;::; 

use in connection with their stability. 

Other .ood preservative compositions including creosote, havn 

, M CSIRO filed on 13 Jor. 1984 Int.rnat.onal Publ,«t,or o 

5 0. M, ,p,c,f,«t,on partuuurl, conc.r», PiS"-' ™ ' 

•„.. 

under conditions of ultra high shear. 

nr^CLOSURE 0 ^ THI: invention 
The present invention concerns stable emulsions produced under 
conditions^f ultra high shear and containing oils such as creos t r 
petroleum or mineral oil, for example, and water, together with 
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cZ'lr"- """" ™>"^-- ™y be 

"":::..::::;c:.r::.::-:;:„;:::::-:::::.:tt2 

invention have very good stabMi . n 1 " " " 

contamination. The emulsions of tne in en 

-.■^».p:r:-:;-:rir;-r:;:::::i^r-"- 

,cc„„", ' ^ -ta,„„„t,c reaction 

Pr.r-erat,, a. „ast one cat„„ tolerant .ne,„„ 

Another aspect of the invention concerns a process for'the 
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<.,c„ ,f pre«nt. dIssoWla, at l«st on, cation tolerant rn»o.o,y 
L ..... ... »,...on to ...ate rot at uast 

^-»--:r::::::cZar::a::::t::::no;.^ 

cne»Kally anta,o™Utic reaction occ»rr,n, 

UKUn ,f .resent, a«-n, an. " ;^^, ' „ ;„,„H,n, 

cn..,c., and/or b,o,o„can, act,.e ' 
fron. step <a><ii>. <ll«'"'"9 «"» I'""':?"' 
"'"":,Tre;Ir;::"n ™d pnas, c»=r,..at least ona oU , 

:tanLsl, .r,n„n, to,et.e- and ^^'^^^f ^ "^^^^^ 
,o,„,lon and said on .ased solution „n... conditions or u.tra n„h 
ta oroduce a stable emulsion. 

, desired, tl,. process »a, Include :-e additional sc o. 
,.,C,., addin, and dissol.ln, at leas: one dr,.„n, -,en. ,n 

filers Ir 1— in t.e solution resul.., step <a><n. or (aX,., 

'\:::"r:dd,n, aCd or .as. to tne solution resditin, fro. step 
sufficient to adjust the pH witnin :,e range 9 to 
™ process .a, optlonall, also Include the steps o: 
(bXI) addin? and reacting under h--,n .near at 
and/or structuring agent In said oil for a: least . nours^ 
< ,<i„ indl.lduall, or in CO.PInatl,n. addin, and 
icent f+Hers or e.tenders In the solution resulting fro» step (bH„. 

; Itodi^ent of tne Indention concerns ^''^^^^Tof 

phases the minimum possible residence riiiie 

ba::ir::;=r.-t::::;;;i=:^ 

"",:r::rfrr::d".:rfor separate,, and suhstanti.U, s,.u,.an,ous„ 

..rodii: :.e Phases into the r: it 

,„,et lines for the t.o sedarate phases i-ediately adjacent 
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to the "Oispax-Reactor" or "Ul tra-Turrax" emu I s i f kation chamber, when 
each phase Is fed at controlled rates into the chamber, they will first 
come in contact with each other in the chamber. 

The flow rates of eacn phase is preferably precisely controlled 
dccoraing to the relative amounts in the phase; required for the desired 
product; whether a water-in-oil or oil-in-water emulsion is required 'he 
flow rates may be controlled by using proportional controller valves on 
each in let line. 

:-e stable emulsions of the invention are nighly effective in 
treating and preserving weed, masonry such as -einforced concre- s^eel 
and s = ..i:ar materials. Micronized pig.encs ma. or may not be >ncl'uded in 
the e^uisions as a means of enhancing subsrantiai fixing of the chemical 
ana/or ciologically active ingredienrs in or on the treaued article r-n^ 
oigments may also include -illers or extenders zr additional colouring 
agents. ^ 

emulsions include at least one oil. The oil mav be creosote 
wn,c. ::ntains a comple,< mixture of organic ccmcounds and which is obtained 
from ..cod. coal, coal tars or petroleum -eed s:=:<. The oil mav a^so be a 
Pet.^o:e... oil, a petroleum oil fraction, or bie.:s thereof. Veoetable oil 
™y a, so be used if desired, if creosote is used, high tempera;ure 
creosote (HTC) is preferred. The preferred amount of oil in the stable 
emuls.c. is from 5 to 95 weight percent. Mixtures of oils can be used 
.ucn as a mixture of creosote with a petroleum oil fraction, anc/or a 
vegetab" e oi I . 

-■^e stable emulsion also includes a wate- phase. Preferably the 
water .sed to create the emulsion does not contain very many dissolved 
salts, and if hard water is used, it is prefer-ed to have the water 
softened prior to use. Preferably from 5 to 95% by weight of the emulsion 
may be water; 

Tne stable emulsion of the invention also includes acationic 
non-icnic and/or amphoteric emulsifying agent. The term "emulsifying 
agent" relates to those surfactants and emulsifiers which assist in 
dispersing a hydrophobic and hydrophilic mixture of substances without the 
chemically antagonistic reaction which would normally occur when such 
substances are mixed. Such emulsifying agents may be based upon the 
ethoxylated amines or fatty amines. These are most preferably ethoxylated 
diamines of the type: 
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(CHj-CH^-Oy-H 

R-N-CHj-CHj-CH^-N 

(CH2-CH2-0)z-H 

(CH2-CH2-0>x-H 

or fatty amines of the formula R-[NH-(CH2)3],-NH- '/nere n = 0 to 5 . 
The total of substituents x. y and z may be betwee. 3 and 100. preferably 
between 3 and 43 and most preferably may be 3 or 12. Substituent R is 
preferably tallow. The preferred ethoxylated diamines of the type 
described above exhibit good surfactant properties and are stable towards 
heat and compatible both with cations and anions. This is particularly 
useful where cationic toxicants and/or fire retaraants are induced .n 
theemulsions. Other cationic. non-ionic and/or anonoteric emulsir.ers are 
alkyl quaternary ammonium chlorides, imidazoline cased compounds, and 
N-alkyl-amino-propioniC acids. Preferred emulslf-rs are those sold under 
the trade names "Oinoramox" (erhoxyldted diamine; or "Stabiram" . Both are 
manufactured by CECA, Prochinor Division, France. Preferably the 
emulsifier should be included =n the emulsion in a., amount from a trace to 
107. by weight. 

The emulsion of the invention may also inc'^ce at least one canon 
tolerant rheology structuring agent. The cation .oierant rheology 
structuring agents are hydrophilic substances wh-.n thicken, suspend and 
stabilise water based systems- Such agents in sc-cion can prevent r,ne 
solid particles from settling, or oil drops from -sing and assist in 
bridging the density gap between the water phase a.^d the oil phase. 

A preferred rheology structuring agent is ■•=o;yox" which is a high 
molecular weight, water soluble polymer of ethylene oxide, of the type: 

-(O-CH.-CH-)" 

where n i-^-^rora about 2.000 to about 100.000. Po^yox is stable in acid 
solutions, and its use is preferred in the compos'rions of the present 
invention. The structuring agent is preferably present in the composition 
in an amount from a trace to 2,5% by weight. Ano.ner rheology structuring 
agent which may be used is that sold under the trade mark "Kelzan" by the 
Kelco company of the United States, which is a xanrhan gum. Swelling clays 
such as ."Premium Gel" may also be used. Examples of other rheology 
structuring agents are marketed under the trade names of "CarbopoV. which 
comprise carboxy vinyl polymers, as well as "CabosiV. comprising fumed 
silicon dioxide. 

The emulsion compositions of the present invention are non-ionic 
amphoteric and/or cationic in nature. The preferred formulations may 
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'ith the 
the 



— - " ; -""^ - - 

oleic acid. iinoleic acid and 

confer, c«™,„l = a,on .h,ch ,t 

.r.-arr,/:r, „ :7'- --^ - o«.-.n, 

"^"'O »ld „„a,r sort, traa= J™ '=°l>»"--"romf..- arsanic pane or 

,„ur actw. , ,r , : ■■CaU.r.. an. s„n.„.. 

-o„, or t..„ ar/ t t ,t\V°'""' — 
»-"»t 0, a trace to 25,. p, I.,;,? " " """"" ^" 

■■"^te, ,»e .™t.„ " " both phasa,, aM 

«™.slo.. r., prefa r " "-"''^'"^ '^-^ 

-«"t fro. a trace to 1 ZZl' ' " " 

anionic or „t,o„io pi,„,„t I' J" ' " a»phot,r,p. 

"y precoatea aM 
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-atlon.c o'w«ot=r1c iurfacMts to alio. tl>e 
„U..t.d ..t. - : ' h a,l„s and/or on p.ass an. » 

= : ;To .5 .-cent. M,...atwa„, t« 

.uronuad ,i,«nt. „„ ,5 ,.„ht parent, and tni. 

,..onU - r s.tlon 0. tna In.nt.on ,0 tnat t.a 

solution ncorporated in tne h 

^ n c; t-n 10 weight oercent. 
oiqment comprisas from 0.5 to JU . incorporated in the 

--tever way ,,ount fro. 0.5 to 30 .ei.ht 

composition, if present .t , efe^V ^ ^^^^^^ „eignt 
oerc.nt. More preferably, 't P - ^.^^cation may be orqanic 

percent. Oth.r pigments ^^^^^[ [ZJl^^er or ai.min.m paste, and 
Clements or metallic oiqment.. u ch s ^^^^ ^^^^^^^^ 
various types of fillers sucn as ,3 , frequently 

When an oil is present which is no. .r o ^^^^^^^ 
.esirable option when creosote ispresen.. -Xtra S - 

in :ne emulsion. hvdrco.cbic and lipophilic agent which 

3f these suostances is a ^ hydrophobic agenr 

- reacted in the oil chase Prior oe^^ ^^--^^^^ ^^^^^ ^^,,,,3 
13 a compound which chemically ^^^^^^ " ^^^^ ,,,,ne nature of the 
,,,e. repellency and assist in P- ^V/^,,,, aliphatic 

..a:er phase. A preferred ^^^^f , rrin corrosion resistance 

..I.e. These amines have the ^dva t o- ^^^^^^ ^^^^^^^^^^ 

. :i:r:a:rr::rnta,.»..;;;,^ 

:r!;::r:;sdcnalaUdU»«n.d,0Uat.o.t.a t„e. 

«,-mJ-CH2-cH2-ca2-«»; 

.„d »2 - P"'-"» -"'"f ,0 »n«r tn, tra^e na.as -In-po. 

. prafarred hydrophobic a,antt ° .„„,„turad P, CECA. ProcMnor 

oor or -inlpol SO!" . Both ,,„p„ ,re.ant in the 

co.posltto. in a«unt from a trac „cronl«d pig-ents »a, 

p^r r.";:.".- — 
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The compositions of the invention are capable of continuous use under 
normal and adverse conditions of temperature and pressure and ar- able to 
withstand significant contamination by inert materials, opposing ions and 
chemicals and acid extractives from the timber substrates. 

Oesirable optional components in the composition of the invention are 
pre-rreated and/or pre-coated micronized pigments or extenders or inert 
riilers capable of reaction wirhin the emulsion and on or within the 
structure of the substrate to produce special effects. 

Either the oU phase, and/or the water phase, can be modified 
cnemicilly or fortified by the addition of water and/or oil soluble 
toxicants, and/or phase-dispersed insoluble toxicants to provide 
insect^cidal and termiticidal efficacy concomitant with a clean 
non-ooi luting and aesthetically pleasing treated substrate. Ot.^er 
ingredients can also be added to the composition to confer the broaa 
soectrum of activities required in the builaing industry field. Paraffin 
v/a-<9s of various melting point soeci fi cation from 47°C through P7°C 
bees„a< (crude or refined), water soluble .,a..es of various grading and 
mo'ec-jlar weight may be added to the emulsions of the invention in 
prccortion of up to 107. by weight of final emulsion. These waxes can be 
added rndividually or in combination dictates by finished emulsion and its 
aes:raole inherent qualities. The waxes can be added in the for., of crua^ 
oetroleum wax. The waxes are added to prov=ae enhanced water-prrof i ng . 

Mllers which may be useful in the emulsions of the invention ar= 
e.g. .=!eynolds (USA) sodi urn al umi nate powder, talc, diatomaceous earth 
calcite. barytss. and sil icates. 

Dyes useful in the emulsions of the invention are oil solucle dyes 
which are used alone or in conjunction with pigments to heighten colour 
uocn ageing, or upon initial application and to protect the finished 
product by deflecting some specific wavelengths light, inhibit u.v effects 
and prevent tar-like exudate formation or inhibit oxidation. Dyes can be 
used in the compositions of the invention in a sacrificial mode to screen 
out u.v. and/or i.r. radiation in initial stages of exposure of painted or 
treated surfaces so that fading occurs to heighten pigment colouration and 
precludes any tar formation or darKening. E.xamples of suitable dyes are 
INTERACETYL RED. INTERACETYL GREY. KCA oil yellow 2G. KCA oil orange E KCA 
Oil red A. CHROMOFINE orange 2R550. CHROMOFINE red 8750. SEIKAFA^T yellow 
M3S. CHROMOFINE GREEN 2G550D and CHROMOFINE BLUE 5275. 

The metallic pigments have found excellent use in imparting a 
"metallic" and lustrous finish alone or 1n conjunction with other 
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colourants. This function of the compositions of the invention not only 
relies upon penetration of. and preservative value of. the creosote but 
provides added mechanical protection to surfaces for areas of exposure to 
severe conaitions of environmental hazards such as dust, water, salt, 
fall-out. salt spray, chemical attack, etc. Suitable metallic pigments are 
e.g. bronze powders and aluminium pastes. The pastes may be used in 
amounts of uo to 107. alone or in combination with pigments and/or dyes. 

Vege:aDle oils used additionally in the emulsions of the invention 
are oils jerived from natural products and used as amulsion stabilisers, 
drying ales, extenders and solution aids for specific high resin 
additions. These oils are used to ensure comoatabi ; i ty of some 
non-aromavc ingredients where long storage life is expected. They have 
been usea to change vapour pressure characteristics of finished emulsion 
which is s.osequently used in livestock areas or high density housing and 
population areas. They are used to assist in forming metal soaps. Some 
examples these vegetable oils are tall oil. tallow fatty acids, fatty 
acidpitc crude linseed oil. boiled linseed oil. polymerised linseed oil, 
soya bean :i 1 , rapeseed oil. wood oils, stand oils, castor oil. stearic 
fatty acics and coconut fatty acids. 

These oils may additionally be added in amounts up to 107. of the 
finished sniulsion and for specific purposes up to 25% of the finished 
emul sion . 

Mineral oils may be useful as additives in the emulsions of the 
invention to reduce the aromatic content of the emulsion or to enable 
specific --or^ulation and difficult resin additions to be made. Examples of 
these mineral oils are mineral turpentine, paraffin oil. low aromatic oils, 
liquid paraffins, modified process oils, diesel fractions (kerosene cuts), 
process oi-s. These oils may additionally be added in amounts up to 10% of 
finished amulsion and to higher percentages for specific extender or 
solution a-d uses. 

The emulsions of the invention may be appl.ied to porous substrates, 
by impregnation at ambient or elevated pressures and at ambient or elevated 
temperatures. The emulsions may also be applied to surfaces by spraying, 
brushing or rolling. The viscosity of the emulsion may be adjusted so that 
the compositions have the consistency of a fluid-paste, wax or gel. When 
the emulsions are in those forms they may also be applied to surfaces by 
rubbing, trowelling, pumping and so on. 

The invention provides an ultra stable emulsion which can be modified 
by addition of inert fillers, specialised chemicals and non-flammable 
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organic liquids and complex solutions, colloids and/or other emulsions to 
impart fire retardancy to the treated timber. Especially significant is 
the range of fire retardant organic liquids which can be dissolved in 
and/or emulsified with the creosote to produce a fire retardant 
preservative with none of the vapour problems associated with some of the 
organic liquids alone. Some fire retardant chemicals which can be 
emulsified in the invention do e.xhibit inherent preservative efficacv and 
would complement the compositions cf the invention. 

One method of preoaring the composition invol/es dissolving the 
cation tolerant rheology agent in water with conti.r.cus gentle agitation 
and allowing the resulting solution to solvate for a: least 24 hours. At 
rhe end of this period, the caticnic non-ionic and/cr amphoteric emulsifier 
is added to the solution, with continuous agitation and letting it react 
for a minimum of one hour. 

The water phase is agitatea continuously during rhis period. When a 
bridging agent is used, it is added to the water pnasa and ideally allowed 
to mix for about one hour. If a pigment is require:, it is added to the 
solution so as to avoid foaming, ideally the mixture is allowed to react 
for 2 nours prior to tne addition of the polar che.^ical and/or biologically 
active ingredient. The completed aqueous phase solui'on should preferably 
be allowed to age for at least four hours, before Dsvng mixed wirh the oil 
based phase. 

The oil based phase is prepared separately c:n-crising at least one 
oil. The oil may be a petroleum oil, or creosote, cr a mixture of these 
for example. The hydrophobic agent, if included, may be dissolved and 
reacted in the oi I . preferably in hot oil at a temoe-ture of 40 to 50'C. 
If a pigment is desired, it is dispersed in the oil cnase prior to ageing 
The resulting oil based phase should ideally be allcwed to age for at least 
four hours, before emulsif ication. 

The other ingredients may be added to the oil cr aqueous phases at 
this stage, depending on whether they are hydrophooic or hydrophilic. 
The emulsion is prepared by simultaneously bringing together and 
emulsifying the aqueous and oil phases under conditions of ultra high 
Shear. The ultra high shear conditions may be produced using a 
Oispax-reactor or an Ultra-turrax reactor, having an inlet which has been 
modified so that the two phases are mixed together for an absolute minimum 
time prior to actual emul s i fi cation . This is preferably done by only 
bringing together the two different phases at the actual time when 
emulstflcation occurs, by means of two separate pipes bringing each phase 
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straight into the suction of the reactor inlet. 

The ultra high shear may be carried out by any means known in the art 
for such a purpose. 

However, the ultra high shear emul s i fi cation is preferably carried 
our using a novel apparatus in accordance with one embodiment of the 
present invention. 

The apparatus is generally of the Oi spax-Reactor or Ultra-turrax type 
wi:n modifications to allow the separate and simultaneous introduction of 
the orepared hydrophilic and hydrophobic phases into the dispersing chamber 
of the apparatus. The Dispax and Ultra-turrax apparatus are based on the 
e-fect of mechanical high-frequency on stator/rotor systems at high 
pe'-ipheral speeds. Their dispersing chambers, where the stable emulsions 
are produced, generally conrain slotted cylinders, the slots arranged 
parallel to the axis of rotation. The cylinders are closely spaced to the 
wa:is of the chambers, and rotate at very high speeds. 

The means for introducing the two different phases into the central 
space of the cylinders may be a jet arrangement, or preferably two separate 
inout conduits meeting at the entrance to the dispersing chamber, or other 
means . 

BRIEF DESCRIPTION OF THE DRAHINGS 
Figure 1 shows a sectional view of a modified Oi spax-Reactor 

aocaratus for ultra high shear emulsification to produce the stable 

emulsion of the invention. 

Figure 2 shows a more complete view of the apparatus of Figure 1 for 

ui:ra high shear emulsification to produce the stable emulsion of the 

invention, and showing how flow rates of the two phases are adjusted and 

conrrol led. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Various embodiments of the present invention are now described with 
reference to actual examples which should not be construed as limiting on 
the present invention. 
Examples 1 to 6 

The following examples were blended in an Ultra Turrax reactorin 
accordance with the invention, using a T45 G6 Generator at 1050 rad. 
sec"' at room temperature (about ZCC) to produce cationic emulsions as 
listed in Table 1 
A Water 

8 Polyox NSR205 CRheology structuring agent] 
C Hexylene Glycol [Bridging agent] 
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Oinoramox S12 [Emulsifying agent] 
Non-ionic pigment (white) [Pigment] 
High Temperature creosote (AS1143) [Oil] 
Inipol 002 [Hydrophobic agent] 
TABLE 1 



ExdiTipla 
Number 


A 




Component 
8 C 


(parts 
D 


by we 
£ 


ignt) 
F 


G 


pH ' 


1 


27.5 


0 


.25 


2.5 


1 .0 


5.0 


70.0 


1 .0 


5.3 




27.5 


0 


25 


2.5 


1 .0 


5.0 


70.0 


1 .0 


3.9 


3 


27.5 


0 


25 


2.5 


1.0 


5.0 


70.0 


1.0 


2.0 


i 


17.5 


n 


5 


2 . 5 


1.0 


5.0 


50.0 


1 .0 


S.O 


5 


*7.5 


0 


5 


2.5 


1 .0 


5.0 


50.0 


1 .0 


3.3 


5 


47.5 


0. 


5 


2.5 


1 .0 


5.0 


50.0 


1 .0 


1 .9 



• Using phosphoric acid as a polar chemically active ingrec-snt and 
'0 adjust the pH. 

-he formulations produced 1n Examples 1-6 were subjected seven 
cycles of freezing at -18'C for 16 hours followed by thawing for 3 hours 
The emulsions remained staole visually, .orior to freeze/thaw a cuantity of 
emulsion was removed from E.<amp,es 1-5. Those samples were heat=d up to 
lOO'C ror seven days then cooled to ambient temperature. The emulsions 
remainea stable visual ly. 
Example; 7 to 30 

The following examples were blended in an Ultra Turrax using a T4=G6 
Generator at 1050 rad. sec"' at room temperature (about 20'C> to produce 
'white' cat^ionic emulsions as listed in Table 2. 
A Water 

Polyox WSR205 [Rheology structuring agent] 
Stabiram MS3 [Emulsifying agent] 
Non-ionic pigment (white) [Pigment] 
High Temperature creosote (AS1143) (Oil] 
rnipol 002 [Hydrophobic agent] 
Calcium Chloride 
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TABLE 2 



Example Component <parts by weight) 



CO E F G pH 



7 


50.0 


0 . 5 




5 .0 


50.0 


0.5 


0.4 


6.0 


8 


50 . 0 


0 . 5 


Q 


5.0 


50.0 


0.5 




5.0 


9 


50.0 


0.5 


.0 




50 0 


0.5 


0.4 


4.0 


10 


50.0 


0.5 


.0 


5 0 


50 . 0 


0.5- 




4.0 


11 


50.0 


0.5 


. 0 


5 0 


50 0 


0.5 


0.4 


2 .0 


12 


50.0 


0.5 


.0 


5.0 


50.0 


0.5 




2.0 


13 


50.0 


0 . 5 


1 .0 


5.0 


50 0 




0.4 


6.0 


14 


50.0 


0 . 5 


1 .0 




SO . 0 






6.0 


15 


50.0 


0 . 5 


1 .0 


5 Q 


50 . 0 




0.4 


4.0 


16 


50.0 


0.5 


1 .0 


5.0 


50 0 






4.0 


17 


50.0 


0 . 5 


1 .0 


5 0 


50.0 




0.4 


2.0 


18 


50.0 


0.5 


1 .0 




50.0 






2.0 


19 


30.0 


0.25 


1 .6 


5 0 


70 .0 


Q . 5 


0.4 


5.5 


20 


30.0 


0.25 


1 -6 


5 0 


70 . 0 


0 . 5 




5.5 


21 


30 0 


0.25 


1 .6 


5.0 


70.0 


0.5 


0.4 


4.0 


22 


30.0 


0.25 


1 .6 


5.0 


70.0 


0.5 




4.0 


23 


30.0 


0.25 


1 .6 


5.0 


■ 70.0 


0.3 


0.4 


2.4 


24 


30.0 


0.25 


1 .6 


5.0 


70.0 


0.5 




2.4 


25 


30.0 


0.25 


1 .5 


5.0 


70.0 




0.4 


6.0 


26 


30.0 


0.25 


1.5 


5.0 


70.0 






6.0 


27 


30.0 


0.25 


1 .5 


5.0 


70.0 




0.4 


4.0 


23 


30.0 


0.25 


1.5 


5.0 


70.0 






4.0 


29 


30.0 


0.25 


1 .5 


5.0 


70.0 




0.4 


2.5 


30 


- 30.0 


0.25 


1 .5 


5.0 


70.0 






2.5 



* using phosphoric acid as a polar chemically active ingredient and 
to adjust pH ■ 
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£<aniples 31 to 43 

The fonowing examples were blenced in an Ultra Wax using a r45G6 
Generator at 1050 rad. sec'' at room temperature (about 20"C) to produce 
wm-e" cationic emulsions as listed in Table 3: 
A Water 

3 Polyox WSR20S [Rheology structuring agent] 
Hexylene Glycol [Bridging agent! 



Oinoramox S12 [Emulsifying agen; 
Copper-Chromium-Arsenic paste (Taralith CP) 

[Polar chemically and biologici-'y active ingredh 
High Temperature Creosote COii; 
rmool 002 [Hydropliobic agent] 
Cationic Pigment (white) [Pigme':: 
Non-ionic pigment (white) [Pigme-:] 
Cabosil [Rheology structuring a:enr] 
TA3LE 3 



Component (parts .veight) 



'I'umber 


A 




B 


C 


0 


E 






G 


H 




J 


31 


78.0 




.0 


2.0 


1.0 


8.1 


;:.o 




.0 


2.0 




1.0 


" 32 


78.0 




.0 


2.0 


1 .0 


8.1 


::.o 




.0 


2.0 




0.5 


33 


78.0 


1 


.0 


2.0 


1.0 


8.1 


;:.o 




.0 


2.0 






34 


78.0 


1 


.0 


2.0 


1.0 


13.0 


z:.Q 




.0 


2.0 




1.0 


35 


7a_,.o^ 


1 


.0 


2.0 


1.0 


13.0 


::-.G 


1 


.0 


2.0 




0.5 


36 


78.0 


I 


.0 


2.0 


1 .0 


13.0 


20.0 


1 


.0 


2.0 






37 


78.0 


1 


.0 


2.0 


I .0 


3.1 


20.0 


1 


.0 




2.0 


1.3 


38 


78.0 


1 


.0 


2.0 


1.0 


3.1 


20.0 


1 


.0 




2.0 




39 


68.2 


0 


9 


1.8 


0.9 


7.1 


30.0 


1 


.5 




1.8 


1.3 


40 


68.2 


0 


9 


1.8 


0.9 


7.1 


30.0 


1 


.5 




1.8 




41 


58. S 


0 


8 


1.5 


0..8 


6.1 


40.0 


2 


0 




1.5 


1-3. 


42 


53.5 


0 


3 


1.5 


0.8 


6.1 


40.0 


2 


0 




1.5 




43 


48.8 


0. 


6 


1 .2 


0.5 


5.1 


50.0 


2 


5 




1.3 





BNSOOCIO:<WO 8703783*1 I s 



ftllRSTITUTE SHEET 



wo 87/03783 



PCT/US86/02737 



Parts 


AfTC u n t 




(!^^) 


27.5 


137.5 


0.25 


1 .25 


2.5 


12.5 


1 .0 


5.0 


5.0 


25.0 


70.0 


350.0 


1 .0 


5.0 


1 .0 


3.0 
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^^^OK, Of ™. = .on .U. the foUo-.., c»po..n„ <.a,.J b, 

was manufactured ,n a„ .-,.,f,in, pUot pU„t us,n, a .od,f,ed 
Olspax Ra.ctor u accordance .i th in.ertlon. 
Component 

A Water 

B Polyox MSR205 CRheology structuring agent. 

C Heylene Glycol [Bridging agent] 

0 Dinoramox S12 [Emulsifying agentl 

£ Nonionic Pigment (White) [Pigment] 

F High Temperature Creosote COiH 

G Inipol 002 [Hydrophobic agent] 

H orthophosphoric acid 

[Polar chemically active ingredient] 

This emulsion at an initial pH of 3.2 was used to treat hard.ood pole 
stubs and sawn timber. Twenty treatment charges .ere carried =u: and the 
LI'L .as heated to temperatures of up .o 73=C and ^^^^auHc .assures 
of up to UOOKPa were used. The pH, surface tens-on, 

.oisture content and pigment content of the emulsion used ,n c cl,a e 
.as analysed. After 20 charges, despite sl=gnt increases m the oH and 

'alues. the emulslon was still stable based on detaileo analyses, 
macroscopic and microscopic observations. 

The surface of all the treated samples dried within a few ..eeKs ,n 
spits of the wintry conditions. 

^""'^O.g batch of emulsion of the following compositions using the 
pilot emulTron plant. ^^^^^ ^^^^^^ 

Component 



A Water 

B Polyox WSR205 

[Rtieology structuring agent] 
C Hexylene Glycol [Briding agent] 
0 Dinoramox S12 [Emulsifying agent] 
E Non-ionic Pigment (White) [Pigment] 



(<q) 

53.4 190.0 
0.8 2.5 

1.6 5.0 
0.8 2.5 
5.0 15.0 
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Copper-Chromi urn-Arsenic Paste 

[Polar chemically and biologically 
active ingredient] 5 5 

High Temperature Creosote [Oil] 35 q 105 

Inipol 002 [Hydrophobic agent] 
Orthophosphori c acid 

CPolar chemically active ingredient] 



20.0 
0 

1.8 3.3 
0.05 0.15 



The final pH of the completed emulsion was 4.2. Five trea:ment 
charges of hardwood pole stubs were treated with this completed ^mulsion 
At the end of this, the emulsion was still stable, according to analytical 
and microscopical results. 
Example 46 

The following were blended in an Ul tra-Turra,< reactor in accordance 
with the present invention using T45 G6 generator at :050 rad.sec at 
ambient temperature (20°C) . 



Parts by Aeiqht 



A Distilled Water ^ 
8 Polyox WSR205 CRheology structuring agent] " o.'s 
C Oinoramox SI 2 [Emulsifying agent] 
D Orthophosphori c acid 

[Polar chemically active ingredient] 
E High Temperature Creosote [Oil] 
F Non Ionic Pigment Cwh 1 te) [Pigment] 
Example 47 

The following were blended in a Ultra Turrax (as in Example 46) 
Parts by Weight 



1 .0 

0.5 
50.0 
3.0 



A Oistnied Mater ^5 ^ 

3 Poryox"MS3205 CRheology structuring agent] 0.25 

C Oinoramox S12 [Emulsifying Agent] 1.0 

0 Orthophosphori c acid 

CPolar chemically active ingredient] 0.5 

E Hexylene Glycol [Bridging Agent] 5.0 

F High Temperature Creosote COil] 50.0 

G Inipol 002 CHydrophobic agent] q.S 
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Example 48 



e '♦0 

The following were blended in an Ultra Turrax <as in Example (46> 
Parts by Height 

A Distilled Mater ^^-^ 

B Polyox MSR205 [Rheology structuring agent] 0.5 

C Oinoramox S12 [Emulsifying agent] 0.8 

0 Hexylene Glycol [Bridging agent] '-5 

E Non-ionic Pigment (white) [Pigment] 5.0 
.- Copper-chromium-arsenic paste 

[Polar chemically & biologically active 

ingredient] ^"^ 

G Industrial Fuel Oi ! [Heavy residue from 35.0 
petroleum crude refinery] 
ample 49 

The following were blended in an Ultra Turrax (as in Example (46) 

Parts Amount 

Co"'P°"S"t h y vleioht (kg) 

6.5 325.0 

A Water 

3 Oinoramox SI 2 [Emulsifying Agent] 1-0 5.0 
C Tanalith [Polar chemically active 
ingredient] 

0 Oil (Protea 15 Oil) 35.0 175.0 

E Oinoramox S 43 [Emulsifying Agent] 0.5 2.5 

Other aspects of the present invention are described with reference 
to the drawings. 

With reference to Figure 1. which shows a partial sectional view of a 
edified OUpax-Reactor in accordance with the present invention, a reactor 

1 is shown having an emulsifying or dispersing chamber 2. The dispersing 
cnamber 2 contains stators 3 and rotors 4. There is a heating or cooling 
jacKet 5 having inlet and outlet ports 6 surrounding the chamber. There is 
an outlet 7 for the stable emulsions produced by the apparatus 1. in 
accordance with the invention. The apparatus 1 has an inlet 8 for the 
hydrophobic phase and an inlet 9 for the hydrophilic phase, the phases 
mixing and forming the sirable emulsion in the dispersing chamber 2. The 
residence time of the hydrophobic and hydrophilic phases, once mixed, is 
kept to a minimum prior to entering the dispersing chamber. In the chamber 

2 the two phases are mechanically sheared by the rotor 4/stator 3 
arrangement Inside the chamber 2. The rotor 4 rotates up to 8.000 rpm and 
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the circumferential speed of the rotor/stator system is up to 23 m/sec 
The two phases entering the chamber 2 via inlet conduit 8 and conduit 9 are 
pumped so that the mixture is forced to pass through the three rotor/stator 
generators in series, (from coarse to fine), to produce the stable emulsion 
or the invention. 

Figure 2 shows a more complete version of the Di spax-Reactor of 
Figure 1. The features of the modified Di spax-.Reactor in Figure . are 
numbered the same as in Figure 1. 

However, the apparatus also shows the electric motor 10 whic. powers 
the stator/rotor assembly. In addition, in order to manufacture an 
emu sion of the desired composition, namely a .ater-in-oll or oil-in-water 
emulsion, there needs to be precise control of the hydrophobic and 
hydroohl lie Phase flow rates. Figure 2 shows how the flow rates mav be 
.djus.ed using control valves 1, connected to a proporrlonal controller 
which ,s used to govern the actual flow rate. Non-return valves 13 are " 
prererably Installed in the input condui ts 8 and 9 to prevent bac.flow and 
mixing or one phase with the other. 

The two phases are pumped simultaneously t.hrough the gen=ra-r 
Chamber at high speeds so that each of the o1 1 and water phases' ii mixed 
toge.her for the minimum amount of time prior to emul sification In the 
normal, unmodified ^i spax-Reactor . the two phases are not Kept seoarate " 
prior to emulsification. but are allowed to intermingle for soma relatively 
ong period of time. The normal 01 spax-Reactor does not produce as stable 
an emulsion as the apparatus as herein described. 
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CLAIMS 

, A Stable emulsion of water and at least one oil. produced by 
simultaneously bringing together and emulsifying said water and said o, 1 
under conditions of ultra high shear, wherein said emulsion also contains 
at least one cationic, non-ionic and/or amphoteric emulsifying agent, which 
emulsifies said emulsion without a chemically antagonistic reaction 
occuring. 

2. An emulsion according to Claim 1 having a pH of between 9 and 2. 

3. An emulsion according to Claim 1 wherein at least one oil is 

creosote. , - i, 

4. An emulsion according to Claim 3 wherein the creosote is a high 

temperature creosote. . 

5. An emulsion according to Claim 1 wherein at least one oil is 
vegetable oil, a petroleum oil. or a petroleum oil fraction. 

6 An emulsion according to Claim 1 wherein the cationic. non-iomc 
and/or amahoteric emulsifiers are chosen from one or more alkyl quaternary 
ammonium chlorides, imidazoline based compounds. N-al kyl -ami no-propi oni c 
acids and ethoxylated amines. 

7. An emulsion according to Claim 6 wherein the ethoxylated amine 

comprises diamines of the type: 

(CHj-CH^-O^-H 

R-N-CH2-CH,-CH2-N 

(CH2-CH2-0)z-H 

(CH2-CH2-0)x-H 

wherein the total of the substltuents x. y and z are between 3 and 100 and 
wherein R is an alkyl derivative of fatty acid with chain length, 
Cs-CjQ and/or fatty amines of the type R-CNH-(CH2)„-NH2 wherein 
0 to 5-aTid R i s an alkyl derivative of a fatty acid. 

8. An emulsion according to Claim 7 wherein the total of the 
substltuents x. y and z is between 3 and 43. 

9. An emulsion according to Claim 8 wherein the total of the 
substltuents x. y and z is between 3 and 12. 

10 An emulsion according to Claim 1 further containing one or more 
additives selected from at least oneof any of the following additives: 
cation tolerant rheology structuring agents, waxes, dyes, pigments, 
micronized pigments, fillers, extenders, bridging agents, polar chemical 
and/or biologically active ingredients, and hydrophobic and/or structuring 
agents, wherein said hydrophobic and/or structuring agents are introduced. 
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mixed and reacted within either the oil or aqueous phase, corrosion 
innibiting cheniTCdls. and fJame retarding chemicals. 

11. An emulsion according to Claim 10 wherein the rheology 
structuring agent is a water soluble polymer of ethylene oxide, xanthan 
gu.s. swelling clays, carboxy vinyl polymer, or fumed silicon dioxide. 

12. An emulsion according to Claim 10 wherein the pigment is 
titanium dioxide and/or iron oxides. 

13. An emulsion acccording to Claim 10 wherein the pigmenus are 
Prscoated and activated with one or more cacionic or amphoteric surfactants 

14. An emulsion according to Claim 10 wherein the microni:ed 
Pigments are predisoersed in an amphoteric, aon-ionic or cationic medium in 
a :cncen:ration of uo to 75 weight percent of the pre dispersion medium 

13. An emulsion according to Claim 10 wherein the bridging agent is 
a glycol . 

16. An emulsion according to Claim 10 wherein the polar chemical 
anc/or biologically active ingredient is a highly acidic, metal cation 
r:c.T. poiar complex whicn is also an oxidizing agent. 

17. An emulsion according to Claim 10 ..herein the hvdroohobic and/or 
srruc-ur;ng agent is a diamine dioleate. 

18. A stable emulsion of 5-95% water and 5-95X of at least one oil 
prccuce. by simultaneously bringing together and emulsifying said water and 
sa... on under conditions of ultra high shear, wherein said emulsion also 
contains up to 10% of at least one cationic. non-ionic and/or amphoteric 
emulsifying agent, which emulsifies said emulsion without a chemically 
antagonistic reaction occurlng. said emulsion further comprising up to 

of a rheology structuring agent, up to 25% of a polar and/or 
biologically active ingredient, up to 30% of a bridging agent and up to 50% 
of a pigment, wherein all percentages are percent by weight of the total 
'"e-ght of the emulsion. 

'9. A process for the manufacture of a stable emulsion of water and 
at feast one oil. said process comprising the steps of: 

(a) preparing the aqueous phase by adding and dissolving at 
least one cationic. non-ionic and/or amphoteric emulsifying agent in water 
said emulsifying agent able to emulsify the product emulsion without a 
chemically antagonistic reaction occurlng; 



(b) preparing an oil based phase comprising at least one oi 
which may dissolved one or more co-surfactants; 

and 

(c) simultaneously bringing together and emulsifying said 
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aqueous phase and said oil based phase under conditions of ultra high shear 
to produce a stable emulsion. 

20. A process according to Claim 19 wherein at least one cation 
tolerant rheology structuring agent is dissolved in the water to be used in 
Step (a) and the resulting solution allowed to solvate for at least 24 
hours with continuous gentle agitation to avoid aeration before step (a). 

21. A process according to Claim 19 wherein after step (a>. at least 
one polar chemical and/or biologically active ingredient is added to and 
dissolved in the aqueous phase and the resulting composition is homogenised 
and dispersed for at least 4 hours. 

22. A process according to Claim 19 wherein at least one bridging 
agent is added to the solution resulting from the addition of the 
emulslfving agent. 

23. A orocess according to Claim 19 wherein pigment, fillers or 
extenders are added and dispersed either individually or in combination in 
the solution formed by the addition of the emulsifving agent. 

2d. A process according to Claim 19 where'>. acid or base is added at 
any stage during the process sufficient to adjus: :ne pH within the range 
9-2. 

25. A process according to Claim 19 whera-n at least one hydrophobic 
and/or rheciogy structuring agent is added to the =il based phase and 
reacted under high shear for at least 4 hours. 

26. A process according to Claim 25 wherein pigment, fillers or 
extenders are added to and dispersed in the oil based phase either 
individually or in combination after the i ntroducfon of an hydrophobic 
and/or rheology structuring agent. 

27. An apparatus for emulslfication of hydrophobic and hydrophilic 
phases capa_ble of producing an emulsion under conditions of ultra-high 
shear. charaVterized in that said apparatus is modified by means for 
separately and substantially simultaneously introducing said phases into an 
emulslfication chamber, said means characterised by an inlet enabling the 
hydrophobic and hydrophilic phases the minimum possible residence time in 
contact with one another prior to said emulslfication. 

23. An apparatus according to Claim 27 wherein the means for 
separately and substantially simultaneously introducing the phases into the 
emulslfication chamber comprises location of the inlet lines for the two 
separate phases feeding directly into the emulslfication chamber. 

29. An apparatus according to Claim 28 wherein the inlet lines 
contain means for controlling the flow rates. 
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30. An apparatus according to Claim 29 wherein the means for 
controlling the flow rates comprise proportional controller valves on each 
inlet 1 ine. 

31. A method for preserving ceMuIosic substances against 
deterioration comprising applying the emulsion according to Claim 1 to said 
celluloslc substances. 

32. A method according to Claim 31 wherein the application is by 
vaccuum pressure Impregnation, spraying or brushing. 

33. ^ A method of applying toxicants to a cellulosic substance wherein 

th emulsion defined by Claim , is modified by the addition of waeer and/or ' 
on soluble toxicants, and/or phase-dispersed insoluble toxicants. 
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